The alpha-ketoglutarate-dehydrogenase complex: a mediator between mitochondria and oxidative stress in neurodegeneration.
Damage from oxidative stress and mitochondrial dysfunction occur together in many common neurodegenerative diseases. The enzymes that form the mitochondrial alpha-ketoglutarate- dehydrogenase complex (KGDHC), a key and arguably rate-limiting enzyme system of the tricarboxylic acid cycle, might mediate the interaction of these processes. KGDHC activity is reduced in numerous age-related neurodegenerative diseases and is diminished by oxidative stress. In Alzheimer's disease (AD), the reduction correlates highly to diminished mental performance. Thus, research has focused on the mechanisms by which select oxidants reduce KGDHC and the consequences of such a reduction. Diminished KGDHC in cells is associated with apoptosis without changes in the mitochondrial membrane potential. Studies of isolated mitochondria and of animal models suggest that a reduction in KGDHC can predispose to damage by other toxins that promote neurodegeneration. Diminished oxidative metabolism can be plausibly linked to pathological features of neurodegenerative diseases (e.g., reduced mental function, the plaques and tangles in AD). Thus, reductions in KGDHC might be central to the pathophysiology of these diseases. Studies of proteins, cells, animal models, and humans suggest that treatments to diminish, or bypass, the reduction in KGDHC might be beneficial in age-related neurodegenerative disorders.